O-Methylation of flavonoids using DnrK based on molecular docking.
Omicron-Methylation is a common substitution reaction found in microbes as well as in mammalians. Some of the Omicron-methyltransferases (OMTs) have broad substrate specificity and could be used to methylate various compounds. DnrK from Streptomyces peucetius encodes an anthracycline 4-Omicron-methyltransferase, which uses carminomycin as a substrate, and its crystal structure has been determined. Molecular docking experiments with DnrK using various flavonoids were successfully conducted, and some of the flavonoids such as apigenin and genistein were predicted to serve as substrates. Based on these results, Omicron-methylations of various flavonoids with the DnrK were successfully carried out. The methylation position was determined to be at the hydroxyl group of C7. Important amino acid residues for the enzymatic reaction of DnrK with apigenin could be identified using site-directed mutagenesis. Molecular docking could be useful to predict the substrate specificity ranges of other OMTs.